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mountain, that had been forming within it for fome 
years, and was rifen above the fides ; and throwing 
up> by violent explofions, immenfe quantities of 
ftones, lava, afhcs, and fire. At night the flames 
burft out with greater vehemence, the explofions 
were more frequent and horrible, and our houfes 
fhook continually. Many fled to Naples, and the 
boldeft perfons trembled. For my own part, I re- 
folved to abide the event here at Portici on account 
of my family, confuting of eight children, aid a 
very weak and aged mother, whofe life mufr have 
been loft by a removal in fuch ci-rcumftanees, and 
fo rigorous a feafon. But it pleafed God to preferve 
us ; for the mountain having vented itfelf that night 
and the fucceeding day, is fince become calm, and 
throws out only a few aflies. 



LXXXV. A further Attempt to facilitate: 
the Refolution of Ifoperitnetrical Problems* 
By Mr. Thomas Simpfon, F. R. EL 

Read April i j. a BOUT three years ago I had the ho- 
' 7S ' i\ nour to lay before the Royal Society 
the inveftigation of a general rule for the refolution of 
ifoperimetrical problems of that kind, wherein one, 
only, of the two indeterminate quantities enters along 
with the fluxions, into the equations expreffing the 
conditions of the problem* Under which kind are 
included the determination of the greateft figures un- 
der given bounds, lines of the fwifteft defcent, folida 
3 of 
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of the leaft refiftance, with innumerable other cafes. 
But altho' cafes of this fort do, indeed, moft fre- 
quently occur, and have therefore been chiefly at- 
tended to by mathematicians, others may neverthe- 
lefs be propofed, fuch as actually arife in inquiries 
into nature, wherein both the flowing quantities, to- 
gether with their fluxions, are jointly concerned. 
The inveftigation of a rule for the refolution of 
thefe, is what I fhall in this paper attempt, by 
means of the following 

General Proposition. 

Let Q,R,S,T, &c. reprefent any variable quantities, 
exprejfed in terms of x and y (with given coeffici- 
ents), and let q, r, s, t, &c. denote as many other 
quantities, exprejfed in terms of x andy-, It is 
propofed to find an equation for the relation of x 
and y, fo that the fluent ofQq -f R r -f S s -f Tt, 
&c. correfponding to a given value ofx (or y), may 
be a maximum or minimum. 
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Let AE, AF, and AG, denote any three values 
of the quantity x, having indefinitely fmall equi- 
differences EF, FG; and let EL, FM, and G N, 
(perpendicular to A G) be the refpe&ive values of y„ 
correfponding thereto ; and, fuppofing EF(= FG === x) 
to be denoted by e, let cM and dN (the fucceffive 
values of y) be reprefented by u and 10. Moreover, 
fuppofing P'p' and P"p" to be ordinates at the middle 
points P' P", between E, F and F, G, let the former 
(P'p 1 ) be denoted «, and the latter (P'p") by /3 j put- 
ting 4P'= a and AP"= b. Then, if a and « (the 
mean values of a: and ^, between the ordinates E L 
and FM) be fuppofed to be fubftituted for x and j?, 
in the given quantity $j -f Rr+ Ss + Tt t &c. and 
if, inftead of *■ and y, their equals * and u be alfo 
fubftituted, and the faid (given) quantity, after fuch 
fubftitution, be denoted by %tf+ Rr'+ S's'+ 7V, 
&c. it is then evident, that this quantity Qjq' + R'r' 
4-<SV-r-7Y, fife, will exprefs fo much of the whole 
required fluent, as is comprehended between the or- 
dinates EL and FM, or as anfwers to an increafe of 
E F in the value of x. And thus, if b and be 
conceived to be wrote for x and y } e for x, and w for 
y, and the quantity refulting be denoted by §£,q"-{- 
jRV'+ SV+ T't", &c. this quantity will, in like 
manner, exprefs the part of the required fluent corre- 
fponding to the interval FG. Whence that part an- 
fwering to the interval EG will confequently be 
equal to ^'+ R'r' &c. + $y+ R'r" &c. But it is 

Vol. 50. 4<Lr manifeft, 
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manifeft, that the whole required fluent cannot be a 
maximum or minimum, unlefs this part, fuppofing the 
bounding ordinates EL, GN to remain the fame, is 
alfo a maximum or minimum. Hence, in order to 
determine the fluxion of this expreflion (^jq'-\- Rr 
&c. SCq"-\- R"r"&c.) which muft, of confequence,, 
be equal to nothing, let the fluxions of ^ and q' 
(taking a and u as variable) be denoted by <£« and 
qU; alfo let Ra and ?u denote the refpedtive flu- 
xions of R' and r'; and let, in like manner, the flu- 
xions of C» ?"> R "y r "> &c - bc reprefented by <|/3\ 
\ w\ r@, fw, &c- refpe&ively. Then, by the com- 
mon rule for finding the fluxion of a rectangle, the 
fluxion of our whole expreflion (SHjj -\- jRV &c. -J- 
%>q"+ R"r" &c.) will be given equal to ^ja'+ 
q' ^d + R' rU + r' R a &C. + ^'? w + ?%& + 
R"}v? + r"Rp&c.=:o. 

But « + "to being = GAT — JE J,, and jQ — * s 
GN—E ^ a con ^ ant quantity), we therefore have 

w = — «', and fi — a' alfo « being (= 2 r/J = 2 a 
— 2 EL, thence will k = 2«: which values being 
fubftituted above, our equation, after the whole is 
divided by a, will become 

or, C? ~ £f + *"r - «'r #'■ - H±£l 



+a±a 9 9c. 
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But C7^~ C h the excefs of ^ above £^, is the 
increment or fluxion (anfwering to the increment, 
or fluxion, x) arifing by fubftituting b for a, /3 for «, 
and w for u. Moreover, with regard to the quanti- 
ties on the other fide of the equation, it is plain, fee- 
ing the difference of q' ^ and q"^ is indefinitely little 
in comparifon of their fum, that q"^ may be fubfti- 

tuted in the room of IJLXJLsi, & c . which being 

done, our equation will ftand thus : 

Flux. 4lf + R'r &C = q'^+r'R &c. 
But q' ^+ r R &£> reprefents (by the preceding 
notation) the fluxion of q'£&+ r'R' &c. (or of %g 
+ Rr &c.) arifing by fubftituting a for^, making « 
alone variable, and cafting off* a. If, therefore, that 
fluxion be denoted by 0, we fliall have flux, f&j + 
R'r&c. = J, and confequently ^ + R? &c. = v. 
But H£q + R ' r &c. (by the fame notation) appears 
to be the fluxion of kLq' + Rr' &c. (or of 4? + R r 
&c.) arifing by fubftituting u for y, making u alone 
variable, and cafting off" u. Whence the following 

General Rule. 

Take the fluxion of the given exprejjion (whofe fluent 
is required to be a maximum or minimum) making 
y alone variable j and, having divided by y, let the 
quotient be denoted by w : Then take, again, the 
fluxion of the fame expreffion, making y alone va- 
riable, which divide by y; and then this la/l quo- 
tient will be = i. 

4L a When 
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When y is not found in the quantity given, v will 
then be = o j and, confequently, the expreffion for 
C, equal to nothing alfo. But if y be abfent, then 
will u = o, and confequently the value of v = a con- 
ftant quantity. It is alfo eafy to comprehend, that, 
inftead of y and y, x and x may be made fucceffively 
variable. Moreover, mould the cafe to be refolved 
be confined to other restrictions, befides that of the 
maximum or minimum, fuch as, having a certain 
number of other fluents, at the fame time, equal to 
given quantities, ftill the fame method of folution 
may be applied, and that with equal advantage, if 
from the particular expreffions exhibiting all the 
feveral conditions, one general expreflion compofed 
of them all, with unknown (but determinate) coem- 
cients, be made ufe of. 

In order to render this matter quite clear, let A, 
B, C, D, &c . be fuppofed to reprefent any quantities 
exprefled in terms of x, y, and their fluxions, and 
let it be required to determine the relation of x and y, 
To that the fluent of A x fhall be a maximum, or mi- 
nimum, when the cotemporary fluents ofBx, Cx,Dx t 
&c. are, all of them, equal to given quantities. 

It is evident, in the firft place, that the fluent of 
Ax+ bB rf+ cCx+ dDx, &c. (b, c, d y &c. being 
any conftant quantities whatever) muft be a maxi- 
mum, or minimum^ in the propofed circumftance : 
and, if the relation of x andjc be determined (by the 
rule), fo as to anfwer this iingle condition (under all 

poflible 
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poffible values of b t c y d y &c.) it will alfo appear 
evident, that fuch relation will likewife anfwer and 
include all the other conditions propounded. For, 
there being in the general expreffion, thus derived, as 
many unknown quantities b, c t d, &c. (to be deter- 
mined) as there are equations, by making the fluents 
of Bx, C x, D x t &c. equal to the values given j thofe 
quantities may be fo affigned, or conceived to be 
fuch, as to anfwer all the conditions of the faidf 
equations. And then, to fee clearly that the fluent 
of the firft expreffion, A x, cannot be greater than 
arifes from hence (other things remaining the fame) 
let there be fuppofed fome other different relation of 
x and y, whereby the conditions of all the other 
fluents of B % Cx, D x, &c can be fulfilled j and 
let, if pqffihle, this new relation give a greater fluent 
of Asc than the relation above affigned. Then, be- 
caufe the fluents b Bx, cCx, dDx, &c. are given, 
and the fame in both cafes, it follows, according to 
this fuppofition, that this new relation muft give a 
greater fluent of As+ bBx-\- cCx -f dD x, &c. 
(under alt poffible values of b, c, d, &c.) than the 
former relation gives: which is impojfible-, becaufe 
(whatever values are affigned to b t c, d, &c.) that 
fluent will, it is demonstrated, be the greateft pof- 
fible, when the relation of x and^ is that above de- 
termined, by the General Rule. 

To exemplify, now, by a particular cafe, the me- 
thod of operation above pointed out, let there be 
4 propofed 
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propofed the fluxionary quantity r p J^ j wherein 

die relation of x and y is fo required, that the 
fluent, correfponding to given values of x and y, 
mall be a maximum, or minimum. Here, by taking 
the fluxion, making y alone variable (according to the 

intk) and dividing by y, we fhall have £ — 4^^ — 

s=iv. And, by taking the fluxion a fecond time, 
making .y alone variable, and dividing by y t will be 

fftX n y mmmmt vP 

had - — ~ ■ osv, Now from thefe equations to 

exterminate w, let the latter be divided by the former; 

fo mall .— * sss - j and therefore <*y ? = u (# being a 
py v ' . ° 

Coflftant quantity% From whence /> = - x 

xx t^~* i and confequently ^ , - x y /> = _| x 

* ^ 7 m+p ' p> 

£— — — — x x *—»". 
p-i-n — i 

Let there be now propofed the two fluxions ar*y , x 
and afy^, the fluent of the former being required 
to be a maximum, or minimum, and that of the 
latter, at the fame time, equal to a given quantity. 
Then the latter, with the general coefficient b pre- 
fixed, being joined to the former, we fhall here have 
X*y*x -}- bx*y*y. From whence, by proceeding as 
J&efore, bx*p~ v , and mrf**-*? qbx*yr- l $ = »*. 

From 
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From the former of which equations> by taking the 
fluxions on both fides, will be had pbxf~ 1 fyt -f- 
qbxfyi~ l y (=u) = mx n y mm ~ 1 x + qbxtyi— l y. Whence 
pbxp—*yiz=zmx n y m — 1 ', and therefore pbyi~'" +l =s 
mx*-** 1 . And in the fame manner proper equa- 
tions, to exprefs the relation of x and y, may be de- 
rived, in any other cafe, and under any number of 
limitations. 



LXXXVI. Obfervations on the Alga Marina 
latifolia ; The Sea Alga with broad Leaves, 
By John Andrew Peyffonel, Af.£>. F.R.S. 
Tranjlated from the French. 

Read April 13T TAVING caft anchor at Verdun, the 
175 X~jL roa ^ at ^ e entrance of the river of 
Bourdeaux, I was fifliing with a kind of drag-net 
upon a bank of fand, which was very fine and 
muddy. We collected a number of fea-plants, and 
among them the great broad-leaved Alga, which I 
did not know : and as the root or pedicle of this 
plant appeared to be very particular, I obferved it 
with attention. The following is its defcription, 
and the detail of my obfervations. 

From a pedicle, which is fometimes flat, and 
fometimes round (for they vary in thefe plants, and 
might be about three lines in diameter, and an inch 
high, of a blackifh colour, and coriaceous fubftance, 
approaching to the nature of the bodies of lithophyta), 

a fingle 



